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Of course, there are many facets of measurement that a

teacher must understand if she is to use tests effectively.

Numerous books have been written about them but we are allotted

only a few °ages for our discussion. To discuss this topic

thoroughly would require much more space than our stringent

limitations allow. There are a number of alternatives open

to us. Two of these are quite different. One would be to list

14 a number of principles. The other would be to select two or

three basic concerns in measurement and illustrate their import-

ance for classroom teachers. I have chosen the latter alterna-

N tive in the belief that it is more likely to be of greater

practical value.

Our discussion will be limited to test validity, reliability,

and the problems in measuring gains in achjevement.



M. D. Glock 2

Validity

Does the test measure what it is intended to measure?

One would be unwise to assume that the name or title of a test

tells us what it measures. If you examine various tests of

"Reading Comprehension" you will find that some require the

pupil to determine the main idea of a paragraph; others demand

only the retrieval of literal meaning; a few ask the reader to

discern the intent and mood of the author. Tests of reading

rate vary from only 60 seconds to much longer times of reading.

Some give credit for speed even if many questions over the

selection are not answered correctly; others give no credit

for rate unless comprehension is assured. Some vocabulary tests

are constructed of items listing a word with several possible

synonyms from which to select the correct answer. In others,

the examiner reads a sentence and the pupil is required to

select one of several words to complete the sentence. In still

a third type, the pupil is presented with a sentence and an

underlined word. He responds by marking one of several possible

synonyms. There are also vocabulary tests requiring a pupil

to define a word and to use it in a sentence. It is very possible

that some individuals will perform better on one of the tests

of comprehension, rate, or vocabulary than on the others. Yet,

all may have identical titles. Which tests are valid? Which

tests are measuring what you as a teacher want them to measure?

In comprehension tests we find that some. instruments are

very limited in what they measure. Davis (1) lists eight skills

that determine good reading comprehension: (1) recalling word

meanings. (2) drawing inferences about the meaning of a word
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from context. (3) finding answers to questions answered

explicitly or in paraphrase. (4) weaving together the ideas

in the content. (5) recognizing a writer's purpose, attitude,

tone, and mood. (6) identifying a writer's techniques. (7)

following the structure of a passage and (8) drawing inferences

from content. Naturally, as Davis suggests, some of these

skills are more important than others. However, after careful

study and analysis of a particular test we found questions on

only two skills, recalling word meanings and finding answers

to questions answered explicitly in the passage. We would

rightly conclude that this test had low content validity. It

would not be a valid test for our purpose of measuring total

comprehension.

A number of publishers provide an analysis chart for their

tests that indicate what they believe to be the content, type

of material, or skill being tested by each item. This is help-

ful. The procedure cannot, however, replace the need for the

teacher to take the test himself - to expose himself to the tasks

presented. He can then check the chart against his own judgment.

It is obvious that different types of questions require pupils

to respond in different ways and this, along with content, de-

termine what the test is measuring.

There is another factor that determines what the test is

measuring. We refer to the care with which the questions have

been constructed and tested. A poor question.may enable a pupil

to select the correct answer; for example, not by determining

the main idea of a paragraph but by matching a word in a question

choice with the identical word in the passage.
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Going to the park one day on his way to school,
Bill stopped and watched them paint the new
pavillion. The bright yellow color sparkled in
the sunlight.

What color was the pavillion painted?

1. Red

'2. Yellow

3. White

4. Green

Poor questions also allow the pupil to eliminate im-

plausible answers and select the correct one without the

comprehension intended by the author. For example, one test

includes the following item to be answered after reading a

selection.

The chief factor limiting the amount of land for cultiva-
tion is:

1. rugged peaks
2. climate
3. irregular coast line
4. poor farming methods

The pupil does not have to understand the passage to ans-

wer the question correctly; he could even choose the correct

answer without reading the passage. Common sense dictates that

none of the last three choices limits the amount of land for

tillage, only the first choice could possibly be correct. Poorly

constructed tests allowing test-wise pupils to respond correctly

by means of irrelevant cues are not measuring what was intended.

Another factor bearing on test validity is the adequacy

with which it samples reading skills or knowledge in vocabulary

tests. Tests are limited in the number of responses they can

ask a pupil to make. For example, in a vocabulary test only

a few of the words that a pupil might be expected to know are

included. Another vocabulary test might present an entirely

different list of words. The manner in which these lists are
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selected will determine how well the test depicts vocabulary

development. Some lists include general vocabulary; others

may be loaded with scientific terminology. Various kinds of

bias can exist.

The care with which the test is administered can influence

validity. Scores may be consistently too high or too low be-

cause of administrative procedures. In standardized tests in-

structions must be carefully followed giving no more nor less

help than is specified. Time limits must be adhered to. Room

conditions and seating arrangements should provide for optimal

performance. Interruptions and other distractions must be

eliminated. No teacher should administer any standardized test

without first carefully reading through all instructions and

underlining the.time limits, in color preferably. It is assumed,

of course, that all pupils will answer the same questions.

Reliability

Another important quality of a good test is adequate

reliability. No psychological test can measure as precisely

as a foot-rule or even a house-hold scale. On the other hand,

good tests do reflect the quality of reliability. Reliability

to describe tests has a different connotation than when the

word is used in common parlance. When we speak of a reliable

person, we imply veracity and complete dependability on what

the person does and says. On the other hand, a reliable test

implies that it is consistent in what it does measure. A very

reliable test may not be telling the truth, but it.continues to

report the same falsehood quite accurately. For example, if

we administer a paper and pencil verbal intelligence test to
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a child who cannot read, he would invariably make a low score,

an indication of low intelligence. The test might have high

reliability, but it would not be measuring intelligence.

Rather, it would be revealing a child's inability to read.

It would not be telling us the truth about his intelligence.

Let's use another illustration to help us understand the

concept of reliability. Suppose we measure your height with

a yardstick that was marked off only in feet. There are only

two marks on the stick. It is obvious that the measurement

of your height would probably be less accurate than if the

stick was calibrated to 1/16 of an inch. Getting two measure-

ments alike with the rough markings is most unlikely. Such

a poor instrument would give inconsistent measurements; it is

unreliable. Likewise, if we are to have confidence in a test

score, it must be attained by careful measurement.

There are certain factors that determine a test's reliability,

First, we must have a number of samples of a pupil's performance

on a task. We certainly don'tjudge a batter's skill by one

time at bat. His batting average is determined over a series

of performances at the plate. Neither do we judge a pupil's

vocabulary effectively by giving him a word or two to define -

nor even 10 or 20 words. He must give the meanings of a great

many more words to get a precise measure of his ability. By

the same token, we certainly won't be able to have much confid-

ence in a reading comprehension test score unless the child

answers a considerable number of comprehension questions. The

more questions; that is, the more samples, the more likely is

the test to be reliable.
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That's the reason part scores on a test are so often sus-

pect. Each part is a small test; only a few questions yield

a pait score. Sampling with such a limited number of tasks

is inadequate to give a reliable score.

A test's reliability also depends upon accurate scoring.

Scoring is not difficult with objective type tests; there is

an obvious right or wrong answer. It becomes more of a prob-

lem when pupils write out their answers to a question. There

are specific procedures to improve scoring reliability in these

instances.

Of course, there is available data provided with all good

tests for the user to determine the adequacy of the test's

reliability. In general, for an individual pupil's test score

. to be reliable enough for proper interpretation, there should

be at least one half hour of testing time with a minimum of

40 to 50 questions. A reading test with items demanding complex

and critical thinking will need more questions for optimum

reliability than does a test requiring mastery of literal mean-

ing and factual information. Insufficient length prevents

subtests of ten to fifteen questions from attaining adequate

reliability. Also a test that is designed for testing pupils

in a wide-range of grades, e.g. 3 through grade 12, may have

only a few questions that are suitable - not too easy or too

difficult - for the children in any one grade. This results

in a very short test for each pupil.

We have been discussing reliability chiefly in terms of

standardized tests. How is this information related to the

short, teacher-made, classroom tests? Well, certainly the
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teacher doesn't want to make important decisions on the basis

of test performance involving only four or five questions.

However, over a period of time, if a teacher is consistent

about administering these short tests, he will build up a

considerable number of questions - in effect a long test -

whose reliability will most likely be adequate to aid with

the help of other information in making valid judgements about

each pupil.

But no test is perfectly reliable. For the practical

situation there is always an error of measurement in a test

score. Therefore, when a pupil earns a score on a test we

never know thether it is higher or lower than he deserved. Many

of the better tests use a special system to help the teacher

interpret test scores. Raw scores are changed to percentiles

and a score is reported as falling within a percentile band.

For example, in Figure 1 if Mary's converted score in reading

was 300, the band between the 60th to the 82nd percentiles would

be an indication of the possible error. However, we could say

with reasonable certainty that her score was better than 60% to

82% of the standardization group. Also, since this is a battery

Of tests, we could draw some conclusions about Mary's compara-

tive performance in several subject areas. The percentile bands

of reading and writing overlap. Therefore, we could not con-

clude with assurance that her reading ability was greater than

the score in writing because of the measurement error in both

scores. However, it would be reasonable to conclude that her

reading score does represent superiority when compared with

listening, science, and mathematics, because there is no over-

lapping.
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The teacher who realizes that he must interpret test scores

with great care because none is free of error, will also muster

as much additional information as possible before making

important judgments and decisions about children.

Measuring Gains in Achievement

One purpose of tests is to determine the progress of pupils.

Initial and final scores on standardized achievement tests are
0,-;Lolad

often determined. But when a test measuring skills such as

reading, arithmetic, and writing, which develop more or less

continuously, is administered at the beginning and end of the

school year the average score is almost certain to rise. How-

ever, if we.look at the following scores in Figure 2 we note a

phenomenon that could be embarrassing. Note the difference in.

gains among the various groups. What do we see? We find that

the lowest group has gained the most, the highest group the

least and the middle groups marked gains in between. Some of

the high group in other supject areas would appear to have lost

achievement. How can we account for this state of affairs?

Have the lowest students actually learned more because instruc-

tion was pitched at their level while in the meantime the high

achievers just marked time?

This might seem reasonable if in this well-known study

the same phenomenon had not occurred with interest inventories,

inventories of beliefs, and problems in human relations. Even

in the affective realm of attitudes, values, and personal-social

adjustment those who made the lowest scores gained the most on

a second administration and those making the highest score

gained the least if they did not actually make a lower score.
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An Analysis of Gains in Reading and Writing
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Figure 1 - Average Gains of Students on post-tests,
classified according to pretest standing (2)
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If we are not to conclude that students with initial high

scores change their behavior very little if at all while those

with low scores learn a great deal, then we must look to the

Construction of our tests or to the testing repetition for our

answer.

One answer to the problem is that the tests may have been

too easy for the better pupils so that they very nearly ans-

wered all of the questicas on the first testing. There would

be little if any opportunity for improvement because another

form of the test would be of the same level of difficulty.

Another explanation of why lower achievers make greater

test score gains than higher achievers is the phenomenon of

"regression
". In 1889 Galton, an Englishman,'reported that

short parents tended to have children who were taller than

they and tall parents tended to have offspring who were shorter

than they. (3) He stated that:

However paradoxical it may appear at first
sight, it is theoretically a necessary fact, and
one that is clearly confirmed by observation, that
the stature of the adult offspring must, on the
whole, be more mediocre than the stature of their
parents. (4)

Galton called this tendency the law of regression and

related it to various hereditary traits. It can be easily

explained. There is not a perfect correlation between parents'

and children's height. Therefore, the children of tall parents

will be shorter and closer to the mean. If there was a perfect

correlation, they would be as tall as their parents. They

can't be taller since their parents are already at the extreme

end of the distribution. The same kind of reasoning holds for

the relationship between short parents and their children.
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Regression is observable whenever we have two variables

such as height and weight, scores from two achievement tests,

or a score from an ability test and an achievement test, that

are not perfectly correlated. Then there exists a tendency

for students who make the highest scores on achievement test

number one to make less superior scores on test number two.

Pupils who make high scores on ability tests tend to make not

so high scores on achievement tests or school marks.

What are the implications of this phenomenon for teaching?

Obviously we need norms for gains as well as for status and

norms based on each initial score. Teachers can develop their

own norms and also they can keep records of pupils so that they

can interpret gains more validly. For exami.,1e, it may be that

a gain of 40% more correct items from a low score may be generally

expected while a gain of 20% more correct from a higher score

may represent an exceptional improvement. In comparing gains

we must be aware of the initial score. Was it low or high?

One other reason why we should exercise care in the use

of gain scores is the error factor. The initial and final

test measurements each contain error. Errors then accumulate

when the scores are subtracted to determine the gain. The

difference score may, therefore, be representation of error

rather than gain. Seldom are tests available to measure re-

liable short term gains for individual pupils. It is possible,

however, to use the difference between means of initial and

final testing to determine the effectiveness of instruction

for a class.
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In summary, a valid test for a teacher's purpose measures

what he wants it to measure. He cannot depend on the test's

title for this assurance. He must search further and examine

the items in addition to reading the information provided in

test manuals. A valid test must also be a reliable test. On

the other hand, a reliable test isn't necessarily a valid one

because it needs only measure consistently what it does

measure. Reliability is a necessary but not a sufficient con-

dition for a good test. However, no test is perfectly reliable.

Each contains some error and it is important that we are

cognizant of this fact when making decisions about children.

Gains on test scores must be interpreted with considerable

care because of the regression effect. Gains have different

meanings for initial low and high scores. It has been suggested

that norms be provided that are based on the magnitude of

these initial scores.
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